This paper presents an actuarial model of life insurance for fuzzy markets based on Liu process. At first, some researches about an actuarial model of life insurance for stochastic market and concepts about fuzzy process have been reviewed. Then, an actuarial model of life insurance for fuzzy process is formulated.
Introduction
The concept of fuzzy set was initiated by Zadeh [1] via membership function in 1965. In order to measure a fuzzy event, Liu and Liu [2] introduced the concept of credibility measure in 2002. Li and Liu [3] gave a sufficient and necessary condition for credibility measure in 2006 (cf. Liu [4] ). Credibility theory was founded by Liu [5] in 2004 and refined by Liu [6] in 2007 as a branch of mathematics for studying the behavior of fuzzy phenomena. Credibility theory is deduced from the normality, monotonicity, self-duality, and maximality axioms. Liu [7] recently introduced the concepts of fuzzy process, Liu process and the geometric Liu process which will be commonly used model in finance for the value of an asset in a fuzzy environment. The two types of fundamental and important fuzzy processes, Liu process and the geometric Liu process, are the counterparts of Brownian motion and the geometric Brownian motion, respectively.
Li [8] presented an alternative assumption that stock price follows geometric Liu process. It is an application of fuzzy process for stock markets. Peng [9] presented A General Stock Model for Fuzzy Markets based on Liu's research in 2008. In 2010, Gao and Zhao [10] first presented fuzzy interests rate for insurance market.
The remainder of this paper is structured as follows. Section 2 is intended to introduce some useful concepts of fuzzy process as they are needed. Section 3 reviews Gao and Zhao's actuarial model for fuzzy market. An actuarial model of life insurance with payouts increased for fuzzy process is formulated in Section 4. Some actuarial formula of pure premium of the n-year continuous life insurance model is discussed in Section 5, as discount factor is a fuzzy process. Finally, some remarks are made in the concluding section.
Preliminaries
In this section, we will introduce some useful definitions and properties about fuzzy process.
Fuzzy Process
Definition 1. (Liu [7] ) Given an index set T and a credibility space   
The parameters and e   Definition 4. (Liu [7] ) Let be a standard Liu process. Then the fuzzy process
is called a geometric Liu process, or sometimes exponential Liu process. Li [8] has deduced that G t is of a lognormal membership function 
Fuzzy Model of Discount Factor
In this section we review a fuzzy model of discount factor which presented by Gao and Zhao, the model is assumed that interests rate is a trapezoidal fuzzy variables.
Accumulation function for force of interest is   y t , as insurer, T is present value of payment at the end of year. As insured, the present value for Survival annuity paid 1 per year is .
An Actuarial Model for Fuzzy Process

The Model
The paper hypothesizes that interest rate has two components: risk-free interest and risk interest.  is used to represent force of interest,   0
is the accumulation function for force of interest, where 0  is a part of interests with no risk, t is a standard Liu process, used to describe the interests on risk.
We have the discount factor:
The actuarial model for Liu process is: n t x n t x x t n t x n t x x t n t 
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